We show that the information theory method of Aichelin and Huefner for calculating the fragment distribution resulting from high energy proton bombardments is an approximation to the Euler number partition. %"e find that a consistent application of the theory produces fragment distributions substantially steeper than the calculation of Aichelin and Huefner. The quality of fit to the data and its implications are discussed. Let us calculate the number of times a part of size a appears when we fracture an integer iV in all of the possible ways. We start by calculating the number of unrestricted Therefore the part size distribution from Eq. (2) should be identical to that obtained with the method reproduced above. Figure 1 shows the part size distributions for two 668
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The inclusive charge and mass distributions of high energy proton and heavy ion bombardments are frequently in- 
For example, P(1) =1, P(2) =2, P(3) =3, P(4) =5, P(S) = 7, P(6) = », etc.
The number of times a part of size a occurs when the integer N is fractured in each of the P (N) ways is (4) The dots are the data of Finn et al. {Ref. 1).
theories do not involve any potentials and all "fractures" are equally likely, the only consistent application of these theories is to identify X with the total number of nucleons.
Unfortunately Eq. (9) shows that the partition theory does not scale trivially from Z to A. In other words, the calculation is not invariant with respect to the transformation A = Zf (Z), where f(Z) is a slowly varying function of Z. Therefore, the calculation yields dramatically different results if one uses Z rather than A. The point is illustrated in Fig. 2 Some insight into the geometrical aspect of the problem can be gained from the studies on the degradation of a linear polymer.
The problem of determining the part size distribution of degraded polymers is not related to partitions (where the order of summands is irrelevant) but rather to permuted partitions. The extension of such a calculation to two or three dimensional polymers is much more complicated and probably can be dealt with within the framework of percolation theories. Although the bond breaking in a polymer may not be the best illustration of nuclear fragmentation, it indicates the required complications that arise when the dimensionality of the problem is considered. As a consequence we find the connection between number parti-
